A compact three-dimensional crystal form of the large ribosomal subunit from Bacillus stearothermophilus  by Yonath, A. et al.
~b~s~rnal snbu~~ts of B* ~~~~~~~~~~~~~~~U~ 
were obtairvzd as in f2] a The crystals were obtained 
from IOV’ ethanol or 10% ethylenglycol ver pH 
7.8~8,7 ~~~~~ the crystallization procedure in [7]” 
The cry%& wire fiied in 0.6% ~u~~deh~d~ and 
embedded Sn msin ERL 4206. Thin sections were 
cut and positively stained with 4% phospho- 
tungatic acid foilowed by 6% uranyl acetate. k&x- 
tron m~~os~py was carried out on a Philips 400 
~~~~~ 
36 
~ff~~t~o~ tt~~~ were either ~rn~~d or 
obtained with an aipticat d~~ra~~rnete~. Areas 
suitable for further studies were selected on the 
basis of their optical diffraction patterns. Those 
electron rn~~~~~ra~hs which showed the best 
resolution wan digitized on an Uptror&s ~~1~~ 
densitom~t~~* rwter 50 mm. Their diffract&xx pat- 
terns and reconstructed filtered images were then 
computed smd displayed on a TV screen. Equi- 
cantcmr maps of the filtered images were displayed 
on a ~e~~~~ Szxeen f3$_ 
The s~~~~ ~~~~~~~ ~~~~~~ was r&m for 
PIQ m& at ~0~ rev./“min in a AWN reter and 
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Fig.1. Crystals of form no.5, as seen in polarized light; 
scale bar, 0.2 mm. 
pumped through an Uvicord (LKB model 2138; 
absorption range, 0.1; cuvette pathlength, 3 mm). 
The UV-profile was monitored by a LKB recorder 
(model 2210; 100 mV range). 
3. RESULTS AND DISCUSSION 
The crystals as seen by light microscopy are 
shown in fig. 1. Embedded crystals were sectioned 
in different directions, and two sections with ma- 
jor unit-cell faces are shown in fig.2,3. In each sec- 
October 1983 
tion there is an integral number of asymmetric 
units along the vertical axes and in the 
reconstructed stain-distribution contour-maps. 
The cell parameters, as determined from optical 
diffraction patterns (to a resolution of 6 nm) are: 
a = 24 + 2 nm, b = 25 f 2 nm and y = 127” for 
face C (fig.2) and b = 23 + 2 nm, c = 31 f 3 nm 
and cy = 111’ for face A (fig.3). These sections 
were chosen because they show the shortest repeats 
and are roughly perpendicular to each other. We 
arbitrarily related the axis of 23 f 2 nm in face A 
to the b axis in face C, assuming that the slight dif- 
ferences in their dimensions are due either to sec- 
tioning in a direction that does not absolutely coin- 
cide with the cell face, or to a contraction of the 
sample during the preparation for electron 
microscopy. The same argument could also be ap- 
plied to the other alternative, namely relating 23 f 
2 nm to the Q axis in face C. However, despite this 
~big~ty we can preliminarily characterize our 
unit cell as having Pl symmetry with a = 24 f 
2 nm, b = 23 + 2 nm, c = 31 f 3 nm, cy = ill”, 
fl - 90”, y = 127”. 
It is interesting to note that although we had 
made extensive attempts to use ethanol for 
crystallization of ribosomes, this is the first time 
that three-dimensional crystals have grown from 
this solvent. However, ethanol is not the only 
Fig.2. (a) Electron micrograph of a thin section which shows face C of crystal form no.5. (b) Contour map of the 
computed filtered image of fig.l(a). The unit cell is depicted; scale bar, 100 nm. 
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Fig.3. (a) Electron micrograph of an orthogonal thin section to that shown in fig.2(a). (b) Contour map of the computed 
filtered image of (a). The unit cell is depicted; scale bar, 100 nm. 
alcohol in which these crystals could be grown. In 
fact, ethylenglycol was found to be even more 
suitable. Recently, ethanol was also successfully 
used for the production of two-dimensional 
crystalline sheets [6]. 
Comparison of the packing of the new crystal 
form to those obtained in [S] shows that form no.5 
shares a common axis (25-28 mn) with forms 
no.l-3, and it exhibits one face (C in form no.5, 
A in form no.3) that resembles the dimensions but 
not the mode of packing of form no.3. The pack- 
ing is pseudo-orthogonal for form no.3 and 
pseudo-hexagons for form no.5 The only other 
pseudo-hexagonal form that has been obtained for 
the large ribosomal subunit of B. stearother- 
mophilus is form no.4. However, there is a major 
difference in the density of the material within the 
crystals of these two forms: form no.5 shows a 
compact close packing whereas no.4 is rather 
‘empty’. 
The crystals were sedimented, washed and 
dissolved. Sucrose gradient centrifugation of the 
dissolved material gave a symmetric 50 S peak 
comi~ating with radioactive SO S particles added 
as a marker (fig.4). Therefore, the 50 S particles 





Fig.4. Sucrose gradient centrifugation. After pelleting, 
washing and dissolving the crystals, the sample was 
applied to a sucrose gradient. For details see section 2. 
Radioactive 50 S particles were added as a marker 
( 1. -_- 
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We thank Dr KR. Leonard for his interest in 
this wmk and his heip in the detemination of the 
cell constants. 
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